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2. P EBRE BN ERAL BT, A LR B R A SR, )M, 510640)

W E OEST i EAHREE(SPE) BB, S RORAH g/ RSB 40 BT ( HPLC/MS ) I 7K 44 v R B 357
BB A U (M S W R Ik R | I P B | B PR ORORITIBE IR ) 4 B B9 D IR B S HPLC/MS AT T i, IR SR
JH R TS 5 Box-Behnken SEIR U TTHLAL T SPE B4 W B 770 2 280 R | P IR i 2 0 Fn FH 2, 2K A5 L 100 mg
HLB AW S 10 mTL H A R 0% 115 4k 3 0 . i 0 12 338 49 W 7K o 8 5 ik B IRl (3 AR 2
0.9—100 ng-mL™") FHTHABEZE A HL 5], BISCRILFE N 75.4% £0.98%—122% +1.7%. BLAb, H AR Y 5 5 460
FRIGIET 3 ng- L™, FAXARAEDw 22 Y5 L 2.99%—7.92% , A5 T SCRRE , 56 WA i 62 05 1k LA A 1 % S0 BE ks
WS T B T T B AR AR B AKRE  BIE T % 43 H R B A A F e MR B 2K R R 403
SKEBIA BTRBEZE R RN, EIAHARER, KAk, mREh i, Jrik k.

Optimizing solid phase extraction method for neonicotinoids in water .
Application of response surface methodology

ZHANG Junjie' WEI Yanli’ LI Huizhen' YOU Jing'""

(1. School of Environment, Guangzhou Key Laboratory of Environmental Exposure and Health and Guangdong Key Laboratory of
Environmental Pollution and Health, Jinan University, Guangzhou, 510632, China; 2. State Key Laboratory of Organic Geochemistry,

Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou, 510640, China)

Abstract; An method has been established for determining trace neonicotinoid insecticides
(acetamiprid, clothianidin, dinotefuran, imidacloprid, thiacloprid and thiamethoxa) in water using
high performance liquid chromatography/mass spectrometry ( HPLC/MS) after sample preparation
with solid phase extraction ( SPE ). After setting up HPLC-MS method, response surface
methodology ( Box-Behnken design) was applied to select the type and mass of sorbents and the type
and volume of elution solution for SPE. The optimized SPE method used 100 mg HLB as the sorbent
and 10 mL methanol as the elution solvent. The newly developed method was validated by analyzing
target insecticides in water in a wide range of concentrations (up to three multitudes: 0.9 ng-L™'—
100 ng-mL™") , and the recovery of analytes ranged from (75.4+0.98)% to (122+1.7)%. The
method detection limits for all neonicotinoids were less than 3 ng+ L™ with the relative standard

deviations from 2.99% to 7.92%. The values were lower than those in previous studies, indicating
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good sensitivity and precision of the established method. Eventually, the method was successfully
applied to determine neonicotinoids in field water samples, validating the effectiveness of the newly
developed method in the environment.

Keywords : neonicotinoid insecticides, solid phase extraction, water, response surface methodology,

method optimization.

HTIRBRZE AR B35 ( Neonicotinoid insecticides ) f&—2JSHr 24 B9 m AR PR A B0, X [R5 H 2853 d /L
A RIFRBIAE N IZZEA B B E1E2E 80 4RURT Ak LK, K Rl | I 4F & o5 4 4% He5nl sz 29 1 o3
Z IR B R AT PR R R K T I SRR BT AR BT B e I AR AL A P Bk AR R
PRAEW ST B

TR R R RT3 g AR | M AR U S R A K IR B, S BUK R TG 4L Starner 1 Goh'™ T4 T £ [H
TN KA i 2828 A 75 JeAR DL, & B 89% A il T S 4 Wtk SR B e VR B SA 1) 3.29 pg - LY Hrp
19 Bl v Rtk He oo B2 8 ot 5 [ 2R 3955 Of 47 2B (USEPA ) M2 B9 7K A= A= W I 30 28 B 090 k%2 1 {1
(1.05 pg-L™") Morrissey 25" % B 7K 44 o 37 J0 B 2 2% ORI R B8R BE B (< 1 pg - L' (2t FE 1) F0
0.1 wg- L™ (MVEREIE) ) , ST REXS K AE S ROAETE AR SPIME BOEFIAT 7™ A AN RN, Ty sl 1%
SR SRR A 1 B 72 BB K o 3B 00V FE LG T 0.2 e L (LR R o
0.035 pg- L™ (KIMWIBRER ) XL IR R, 268 TR BE BT MBS 2R s 7 7K AR AR Wk vl g s B R AL
IO AE P TR R BRI T R R AR PR KA v R R KT i TS HRGE. RGO T RO
PriZ ek AN K AR 2R GE B U AE RS, | A b B vy /KA PR B MR BRI 2% OGR4 2.

KA BT AR RS A H TR0 18 A ) 2 R P T BOHAH 335 ( HPLC) |, T i A 24 5 52 54 [T A %€ B ( Solid
phase extraction,SPE) | W7 — 8% &y HLB'" 1 €185 JrikAb iR ML LT ng- L' .44 &, Hladik
1 Calhoun"*' FES7 T LA HLB KW BFFI 3 AT KB 6 BB AR R 2O SPE J7i: K H BR Y F R 3.6—
6.2 ng- L™ 215 Y A7 BOREBLT  ARMR BE /K7 (03 AR B 28 A% HL 700 2 8l vl e o K A A s i e
PR AT BN B 7 ikt — 20004k, 4 van R B0 AFORS 2% 132 e ozt i 2 2 — Mz A s pe e vk B
A SRR T FURS 2 B v R A T E AR 2, Tl R Y Rk
T O AL

Ry R AT E b D 5 KA r IR R MR AR R B 5 G KT AR S e ROBOAH €3 5T 5 I
(HPLC/MS) 40471 T-B% , % F i 7 i 1 5 v 19 Box-Behnken 131 ( BBD) Ak /K 1 v 5 3 JH B 26 4% e
FR (e HRpK W H ik e Rk R bR A R RRIE HRBR ) 0 AR B A, DR AR [ BE TR N R A Y R A
Dy AT Y UE | 5 J5 K 0 8 512 FH D00 2 B AP AR AR it R AR RIS 23 S 1) 2

1 SEESE A ( Experimental section)

1.1 FEZALES R

XA SRR AR (L) SPE ZEBCH B ( L) R HEN( LEERE) .
HPLC/MS(H:rp  HPLC S H AR H:, MS I35 E AB SCIEX).

WA ShERE I 2058 HPLC 2%, 93K T Oceanpak ( Fif HLRR AR O v Ak 24 2N &) TN R (204l ) 285
HAEJF ], HLB .C18 F1 GCB MR B LT R AR A wm], R LC/MS 9%(98.0% ; L4 ) .

BRI ity « W R I R pblc | 9 R b RTIIE SRR s v i A S 1 I 1A T 4R 24 0T 5 O, 16 R AR ok fE g DA i )
Dr. Ehrenstrofer Gmbh 2y F]WA15 | RIS EEFE 78 1) (e HUBK-d, FITEE Uz -d, ) AN AR AL A 9 (it H pbk-d, g
HE-d,) ¥4 EF CDN Isotopes 28 Al (TR BEAL ) .
1.2 ot

TISZE i 7R HLB X AR B2 R ORI A W BRFRE 77 8 8 T C18, I LTE SPE (I A S 56 Hh 35k O
FIZEAI(HLB  1:1 HLB :GCB( W :W) 1 GCB) W Fff 51 FH & (100,300,500 mg) V5 v S 7Y ( HH st P i)
CNE) UM R (2.6.10 mL) iy EZLE 2 K4 BBD BIRUR A U R &R = /K3t T 29 415056
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(%£1).

iz B8 BBD BETH T W BRI AR R 7 352%E SPE A AR 3 mL H AT 10 mL /K3 7 SPE A
J& B EC A B ZKAE (20 mL) AR B AL R T H AR S R Z A1 WE HUPK-d FE LR -d B A KA
VB SR 8, KR TR B ARAL & D ARS8 R P BE 340 2.5 e LT K FESE MR Z )5, MK
0 SIS T BT I ARV SR A TV B, WO R MV T R R SO 4 O B A R R O T 0.22 um 1)
TEUEMELE R AE IS TN 20 WL 5 mg- L™ PIBR (N H0bk-d, FIE R -d, ) B R 2 0.5 mL, R 48T, AR
TRIEATE T AT BT bk ROk, FH T bR I DK -dl | bk R R ER AR A PR A 17T PR R -, P T
Jiig 8t e -dl, Ik SN RTBE LR R A B A2 SRR 3 A TRE.

R 1 BBD LHBTH R 5K
Table 1 Coded values of the independent variables in the Box-Behnken Design experiments

TKFE5 4 Level and code

7545 Variable

-1 0 +1
W 3124750 Sorbent type HLB HLB:GCB (1:1) GCB
W Bt 57 S dt Sorbent mass /mg 100 300 500
VRIS Eluent type i it PR s
VeI AT Eluent volume /mL 2 6 10

1.3 JFikmniE

ARl e B RN < R IR AT T 2 RS [ B AKORE 038 P, 45 T REFR B Mk B B0 4 NI
K-, 4345 0.03.1.0,20 100 pg- L7 SRAIMEALSS 19 55 PR T A0 AT 0 , B IR BE I B 3 A PATHE.

J5 AR (MDL) - A FEA 5 05 2 bR B4 10 ng- L KAE, [RIEHI 7 A7 RE 15
B RTTIE TR AL S RbR R 22 (SD) |, JFl it A MDL = ¢, -, g0 X SD 315 MDL {H.

BPAMEE SR IRUE . 78 T I X 42 B R AR 3 AN IKEE 4 C TR IRAF, T AE— JE P 52 B 43 #T. R BE 7K AR
£0.7 pm fLA2 G¥/F BERLUE S (AR5 750 #r.
L4 AU

B TR B2 2% ) A v BE 1 HPLC/MS B AT 58 , BLARZ-n R AL & i i Agilent Zorbax
Eclipse Plus C18 (100 mm X 2.1 mm i.d., 1.8 wm)43&5 AN 40 °C; Fsh AN & 0.19% H IR 4K
(A)FIZHE (B) BIIR A VR T N 300 wL - min™' B BE VR 4574 0—1.2 min, 63% A;1.2—3 min,
30%A £ 2 min;5—5.1 min, 63%A {£8 2.9 min BEABERERE R 5 L.

o RGN L 25 L 5 (ST 2 I 3 PR e 22 S 07 WA = ( MRM) R b A7, ELA B 1% 45 -
T B IR 550 °C, A A7 A ( Curtain Gas, CUR) :40 psi; ilf 83, ( Collision Gas,CAD) :7 psi; B %5 H &
(TonSpray Voltage,1S) :5500 V; %163 (Ion Source Gasl,GS1) :55 psi; 4 B< (Ion Source Gas2,GS2) .
55 psi. A 1 mg- L7 REIAL A9 (6 FBTAR B HU550 K 4 Fh NSRS 7R 90 R AR ) B b T 00T %
ST AL

2 R 51718 (Results and discussion)

2.1 FEEME

SEESVERE HRTE FH 6 ASBH ISR B Bhrfb & 9. 288 EST AR, A ol 13 80 1 3t 8h 78 56 1
Oy S A, 78 MRM B X B AR & 453 B T — 2505 0 Hr (Q1 4 , 15 8 4r 1 5 11,
PR HIEAT T RE /4T (Q3 48 ) | e IS =5 B d v (W B8 1y g B S, 9 B2 i) o A 1 1 T
AR R PR B X6 AE IR b DA Xo (S0 58 S 52 M A K ) e 28 e R 48 i 1, o Sk LA B 5 1
T B TR Rk B B A, B AL A T S 5002 2.
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R2  Hirba Wi B 25

Table 2 Mass spectrometry parameters for the target analytes

e PR ER (] REET TET fifp i L fill 4% R
/1?.5111!'] . . . . ..
. Retention Parent ion Product ion Declustering Collision

Insecticide . . .

time/min (m/z) (m/z) potential /V energy/eV
BE UK Acetamiprid 1.61 223.3 126.0, 98.90 130, 130 25.0, 48.0
BE HUPK-d; Acetamiprid-d, 1.60 226.3 126.0, 89.90 130, 130 26.0, 44.0
BE WU Clothianidin 1.41 250.0 169.0, 131.9 80.0, 80.0 16.0, 20.0
g KL% -d; Clothianidin-d, 1.40 253.2 172.1, 126.0 130, 130 16.0, 24.0
K HUE Dinotefuran 0.98 203.3 129.1, 114.0 120, 120 17.0, 17.0
N HUMk Imidacloprid 1.52 256.2 209.0, 175.0 60.0, 60.0 21.0, 26.0
N HUK-d,, Tmidacloprid-d, 1.51 260.3 213.1, 179.1 130, 130 16.0, 24.0
& UMK Thiacloprid 2.08 253.0 126.0, 186.0 130, 130 28.0, 18.0
E 1% Thiamethoxam 1.21 292.2 211.1, 132.0 130, 130 15.0, 26.0
1€ KL% -d; Thiamethoxam-d, 1.20 295.2 214.0, 132.1 130, 130 15.1, 25.0

2.2 fflt SPE BB

RT %55 SPE Ak i 45 R R K R 2 8] 538 B AR FH XL A 9 IRDSCR 5200, K35 BBD 5% 1A S2 56 45
H AT Statistic 8.0 #HATIER], A3 2UE RPN R A EAEHME R, Bintb &% , BB 50 b
FVVE I Dy AR, ST A3 LA b kg 81 1 AN [ PR 2R 58 A FRDOGE L IRl iy sy (18 1)

Recovery/%
Recovery/%
Recovery/%

Recovery/%
Recovery/%

B 1 R BRSSP L R e Mt R S AR R AR X s e e [ g 3y e 17y 1 ]

(a. VR 6 mL PR 5 b. W2 B0 B4t 300 mg VEBLHUTHE S 6 mlL e R Bt 300 mg BRI PR ; d. R 504 HLB
GCB(W:W,1:1) PEMB RN 6 mL;e. W50 HLB :GCB(W W, 1:1)  JEME A PIER ; £ K504 300 mg HLB :GCB(W:W,1:1))
Fig.1 Response surface plots for the selection of the type and mass of sorbent and the type and
volume of elution solution on the recovery of thiacloprid from water samples
(a. The eluent solution was set as 6 mL of acetone;b. The sorbent mass was 300 mg and the volume of the eluent solution was 6 mL;

c. The sorbent mass was 300 mg and the eluent type was acetone; d. The sorbent type was HLB: GCB (W:W, 1:1)
and the volume of the eluent solution was 6 mL; e. The sorbent was HLB: GCB (W:W, 1:1) and the eluent solution was acetone;

f. The sorbent mass was 300 mg and sorbent was HLB: GCB (W:W, 1:1)).

1A GO ZE A P IS R I AP IR] K, AR AN P 3R A8 52 AT X AL 45 0 el i
ARSI AN T () T DL, e OHR S [ A 3 i A 550 T 6 540 98 o A9 5 DAL () F () mT L, PR 1A
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VM )RR 2T e PR R, (B A [RT R B0 (DA S e 10 S35 22 55 T 1 (o) S, eI
BOHERA IS FRalfdi ] HLB W RR 57, WE R bk A [T SR 35 5 T GCB IR R 511 5 1 25 R Mot P i BRI
o1& M GCB 5 HLB 2y SPE MR , e HOmtk i [ R S KT 80% , HIGW 2257 s K 1(e) FI(E) R,
2 B 750 e g P R DI TR — R I, A5 0 14 TS 3R it 3 8 M 8 P S g 38 i v, S =2, S BB
S I RIS A R SR B . 6 I ER K 4 O 37 { R AT — R AR R M R B3 20 A, T A5 B K A4
HhgE Uk IR SPE 5%, Bl 100 mg HLB W BRAH , 7.0 mL PRI A 350 150 V8.5 W8t bl ) 50 Ak 2y 12286
L AR AR A B0 BBD SLE 85 B AT 0, i ARAS AL S IR et SPE Z54F (K 3).

3 R[EIA A Py 1o i T I B T AR A B

Table 3 Optimized conditions for solid phase extraction by response surface methodology for individual neonicotinoid

A HUH W o 35 2K 2 S B 550 ) e AL VMR & T Il i 4
Insecticide Sorbent type Sorbent mass/mg Eluent type Eluent volume/mL Recovery/ %
WE dL Pk Acetamiprid 100% HLB 100 M 10 122
WE HUH% Clothianidin 100% HLB 100 P 9.0 126
Wk % Dinotefuran 100% HLB 100 FH 10 75.7
Mk ALk Tmidacloprid 100% HLB 100 PP 10 135
WE HMR Thiacloprid 100% HLB 100 P 7.0 121
1€ B Thiamethoxam 100% HLB 100 L 9.0 115

N3 3 PR, 100 mg HLB 35 FH T A5 AL &9, A i fe Ak e 45 140X 25 A4k & s A AN ). A
Ty AR AR A S5 285 ST 1 H SRR TR 43 3168 P (ke st R At Humbt ) 3 A4k (W HU | WE IR OR
WE AU ) A7 SR A DAL I TR [ 1 1k H e 22 47 A T AR 25 2% TR B AT 3 vy IR | i
M HAY A H ) (AR RS R IE R R 80%—110% , 1 FY BEAE SR e M v 700 I, 4% A3 R A S 1 3% R )
AL IS Bl R 72.4%—135% . 25 TR, VR R RN R EEAE A U R Y07 81 1180 B AR S A% HEL3R) Ay [ i %6
S5 TS AR AE T L 6 A~ BARR HUR rp ki i) F500 [eD e 35 {1, A T FE R H 45 AN BT AR BRI R
ORI H 3k |, 7E3 i It A 1A B e R vk e [ Ae e f A () A7 AR A [) BsF o BT 7K A b 22 o MR i 28 2% o
Rl SPE Jrik, RIEEH A 100 mg HLB, PEBEi A 10 mL FH . 8 16 426 PR S0 Ao 791 2 PR oAy ok
H R FIREE o, A S G TR AL B s, R T 0] ARSI 28] 7K A4 v (%) W H ok WO H fie | bk e ek | g
W FITIE H R P ¥ BB 7K T4 38 T AR AS K e 1) R B v B e o0, DR 0 o £ 38 45 2% I (1 e 7 e FR e
5 11T Y AR it USRI T AR 5 A B 2 (0 3R A 4 SO, 2 TP 0 8 OB 00 X I A i 2% HL R0 B Tk 3 3¢
o DGR B AE T , 980/0 2% JoX 75 e e B K () A A SR A R BRI , 2% s P R L PR T B
SPE J7 5 A AT 7K R 7 H s 28 2% 70 A4 39 Ao 1 7. 2% D 125 R % i 40 Sk v R A9 D7 95 (500 mg HILB
5 C18 Jg M i3 012 i A W R T 809% , BR 1 2 T A , XUAE— & S5 T 0% T IR 4.
2.3 IEEE
2.3.1  JrikvERE

R T R AL N H AR A ORI M R ik SPE A5 F, LUOMBR /KB AT 3 Ik
AT SR A SRR B T Wk UK 1 DR (47.0%+8.0% ) I T BN NI (75.7% ) , oAt Ak 5 4 ]
CRAE 81.0%+8.9%F1 92.8% +1.7 % Bl Z 18], 5 150 [o SR 250, H LA B35 NBCR S 5T 80% , 7
B KRS IR B2 R kSR () [RDSCR B T B T B AR 7K B A B2 4750 (39830 mg-L™) WV M I,
ZACE AR KRR HLB W2 B 500 X6 0 5 e 07 AR X oA A & P sE 55 iz Ak & W vl e K D 28 3% SPE ATl
IR T 25 BRSBTS SRR A3 I, 76 4 S PTBE R B IR K
(0.03.,1.00,20.0,100 ng-mL™") 28 Al#EF T34, LSR5 AN ] 2 Brzs. AL 2 BT DL Y ke H e [ )i
FRARMIR, 28 7 S e RN ARV B T YR BB A TN 2], A [R) vk B T R A 5 W i NI R 4E75.4% =+ 0.98%
N 122%+ 1.7% 2 [8]. FEAN IR BE AR (R K R, K FEARFR (500 mL) 328 &+ 7 2 UL AL i i KRR 44
FL(20 mL) . 255 156 B K AR ARG HLAth i KRB H 700 1 [T J LT TR i, {ER KRR R 3 R, Pl 53K
Ik S (RSO 0 3 FARR , B8 B T0IRAG Y ke — 2 U F T A W K s A B v, 27K AR AR X6
R, AT BEAE LA HLB 1B B AH Y SPE A & A= 2837 M ™ S 28 RNl 5 2, B 0 e i ik se i
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T e B8 S R A A v 22 Aol MRl 26 7% DA I , (LI 1k Hhe g F XA b B8 ipE— 20 25 R e LAt 28 TR
M B3R PR LT HA A e kU AN FE AT 1 — 22 e,

0 g bk Acetamiprid R itk Imidacloprid

140
1% 1 i Clothianidin E== m 1}t Thiacloprid

120 L 1% 1 Jfiz Dinotefuran [T # sy B Thiamethoxam

100
g
E 80 - T
>
o
3
60 |-

40 |-

20 |-

0 |

Concentration/(ng-mL™")

B2 AR bR B AR R K R ) [l R S

Fig.2 Recovery of individual neonicotinoids in spiked water at different concentration

232 JNERBE PAEEE

A3 M7 Y R AU A ] MDL AT PEAS A SPE 44 F , WHLA WY EH 10 ng- L7 7K BEHEAT
M KEERFLR 500 mL, MERA0FE 7 AFATHRE 36 4 5 T R FB a8 A5 2148 1L & 9 MDL (B AIAH
XPRER2E (RSD) AFE 4 Haf UL 5 ASHr A ag 25 2% 270 i MDL K F 3.0 ng- L7, Jorf 4 NMEEWI1E
1 ng-L™' 247, RSD {HTE 2.99%—7.92% i3 il . A< 52 56 fir 45 2] 4k & 9 9 MDL 41X T Hladik Al
Calhoun' "' FIf 4 38 A £ Ik MDL 304 (3.6 ng- L") , UABHAR J7 i A7 500 4 1) SAGEE , vl S B0RE %o B A1 I 2 1)
KA T KB IS 2 ORI A 5

F 4 AEE IR B (10 ng- L) B ENRE ARl 25 (SD) EXTAR (22 (RSD) B 7 WA B ( MDL)
Table 4 Recoveries, standard deviation (SD) , relative standard deviation (RSD) and method detection
limit (MDL) of individual neonicotinoid in water (10 ng-L™")

A HUA EEVES i 22 AR T Dl 22 Ji AL R
Insecticide Recovery/ % SD/ % RSD/% MDL/ (ng-L")
WE UK Acetamiprid 119 9.48 7.92 2.8

WE % Clothianidin 98.0 2.94 2.99 0.9

Nk SR Imidacloprid 115 4.46 3.90 1.3

WE HMR Thiacloprid 94.1 4.24 4.51 1.2

W€ H 1% Thiamethoxam 95.4 4.53 4.75 1.2

2.4 SEBRAE A

KA T 2530 T 7 M T FieRAE B 3 AN 7KARAE Sl TR B 28 2% ORI A 35 1, 45 2R Nk 5 .
3 IKEET BRE bk Ab A A A WA R e bk o JBE 0, S3 B UK 101 ng- LY BE UK
W2 R RE 17.5—24.3 ng- L', W8 UM FIGE UGS f ik 2 10 25 40K T Wbk Hhe ol e el Jpk G L 23301 o
1.94—3.77 ng-L™"f1 2.69—3.08 ng-L."".

B AR ] N - TG At AR (AR OB AR AR I R 0075 Y AKOT (R R, AR SCRE H 7K A v 8 AR el 2 ik i /K
5 E TR WA A5 LIRSS, (B2 A ) AR A BIF 9T v, 2 B0 T R 6T 5 v e g e L JpK T 98
FEI 6 M A E0 A A 0 38 32 o 2% 3] ok A48 SR 55 o [ e e JOK A v 8 P o A DG SCHRHR I, 1 L bk
S E R H ) 3 R R 2 — 0 AR e P A S MR T A 6 g kgt Y BN BRZE R R



1070 B2 5% 1k 2 36 &

BN T AN X, AL S A ) 250 R B by~ b B K - SR B S2G Th T I 3 S SRA T IT E A B
SRR DXl B Al M. SR T, AR i SR B2 TRT I A A e SRR X, R i 2R R P A it St B K B
TR BT R A% B (E HUPR ) A0 248, Ud 22 DX S A AR A rhbt 1 IR 2% )L e A xS
AMFITEM G A 80% LA L EUEREN L 3eri '™ R i SR I IE (LI 2, Sk P (T B 3 2 151 ) T B
R MR AR A R BT, S BOIEK oA H 8 e o B /P 14 3 AR I % A AT 7, DL B
SN Z A T 0 S AT o A TR [ T R K R B O AR i SR 3% R 1475 GRG0 AN A= 25 KUK A IF 9

RS BPHKAEHAR RS AR BRI AR K (ng-1L71)

Table 5 Concentrations of neonicotinoids in field water samples

A% HL5H)

Insecticide S 52 53

WE BBk Acetamiprid 17.5 24.3 23.3
WE 1% Clothianidin 1.94 2.19 3.77
Nk ALk Imidacloprid 32.5 27.5 101
15E HUk Thiacloprid ND ND ND
1% i % Thiamethoxam 2.88 3.08 2.69

. ND KA H Not detected.

3 %512 ( Conclusion)

ARSI H AT B8 AR B8 B30 S F bR A5 1, 8P ) SO FH 17 926 % SPIES W B 77) 21 R
Ve SRR P A T AL, 7 T8 100 mg HLB AW BFEAHF 10 mL FHESEAE R Uk Btk ) 7K B SPE
BT RL BT 1. [FI I, 456 HPLC/MS SR AT 1 7 (AR AR B R AR R 35 4 AR SOt Sz i) SPE
J5 R R TR, A ARAE S P I3y, AR kB 300 0 0k AT S ) SR 0 A 8 . I S 3 ik —
AU BHIZ % P AR S VR B S L (3 N0 9 0.9—100 ng - mL™") Xof 7K A fop AR md A e 50l A 7 5 , I
IR T B SN IR EEAAE (9 70 M , S BN BRI HUPRIE o = B2 P 15 e 7 12 B S S o YRR A B
AR A% HOGRAE K BRI P R e AR 7 D AT XU AR 3L T 0535 32 H%.
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